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Education and Work Experience

2012-09 2016-06 XJTU Physics B.S.
2016-08 2018-08 MIT Physics Ph.D.
2018-09 2022-03 MIT Postdoctoral Associate
2022-04 2025-05 MIT Research Scientist

2025-05 IHEP Associate Professol

In 2017, | joined AMS ( ) as a graduate
student under the supervision of Professor Samuel
Ting ( ) at MIT. After almost ten years

abroad, | decided to return to China and join

e VB JUNO as a faculty member at IHEP.
2024 Christmas Party at CERN >




Undergraduate Research Training

| found my interest in particle physics at an early stage.

2014

Sanford Underground
Research Facility

Fermilab

.............
______

Worked with Prof. JohrLoSeccomn the Long Baseline Neutrino
Experiment (LBNE) in Notre Dame University for a summer

LBNE was renamed to Deep Underground Neutrino

Worked with Prof. Clark McGrew on T2K in Stony
Experiment (DUNE) in 2015

Brook University.

Prof. LoSecc@and Prof. McGrew helped me apply graduate schools in US.



Brief Introduction of Cosmic
Rays and Particle Physics



Cosmic Ray and Particle Physics

The measurement of chargecbsmic rays marked the beginning of modern particle physics research. The study of
cosmic rays continues to play a central role in exploring fundamental questions in astrophysics and particle physics.
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1932 Discovery of Positron 1947 Discovery of Pion 1987 Discovery of Supernova Neutrino
Nobel Prizg1933 Carl Anderson  Nobel Prizg1950 Cecil Powell Nobel Prizg62002 Raymond Dauvis,

MasatoshiKoshiba
A 1936:Muon ()

A 1949: Kaon (K) Neutrinos, as neutral and weakly interacting particles, have emerged as a ne
A 1949: Lambdax) cosmic messenger, enabling us to probe otherwise inaccessible regions of tf
A 1952: Xiff) Universe.

A 1953: Sigmat() 5



Charged Cosmic rays(89% protod9% helium 1% heavier nuclel + electrons)
e.0E Groundbased higkenergy cosmic ray experimeiis

3000 knv
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Neutral cosmic rays
Photons i Chandra
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SuperKamiokande



Charged cosmic rays and hlgh energy photons are major i
- concerns for radiation damage P

Neutrinos are harmless

}ong—term bé‘se on the Moon or Mars
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EarthProtections from Charged Cosmic Rays

geomagnetic deflection atmospheric shielding

et T R TT— Charged cosmic rays are absorbed by the
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No geomagnetic field/atmosphere
-> no human being!



Measurement of Charged Cosmic rays in Space
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Advantage: Avoid large systematic errors
induced by air shower

Disadvantage: Much smaller acceptance
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Atmospheric Neutrinos from Charged Cosmic Rays

Charged cosmic ray(HeX 0 Production of atmospheric neutrino:

Air nucleus

1998 Discovery of Neutrino oscillation
In atmospheric neutrino

Nobel Prizg2015 TakaakiKajita
(SuperK)
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AMS Is a space version of a precision detector used in accelerators
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Accelerator Type Experiment

Humarmade collisions, test standard modwl
beyond

The typical layout:

HCAL ECAL Tracking detector Muon detectors

Non-accelerator Type Experiment

Natural sources, study rare natural processes
OYySdziNAy2aZ RIEN] YUIF G0SNX

[ e -;;Q\}?": S

», V. N < :
-~ £ y & 4 o 2-! = \
AR =T
= —— " -—"__-—. v

13



Particleenergy deposition in matter

When a relativistic charged particle passes througgSiuiieRer£tidy process
a medium, it interacts electrmnagnetically with . A

the atomic electrons and loses energy through ther I\ ={ey% AN § ELESLF;ON
lonization of the atoms. FoG

SATFSNBy( (eLiSa 27 RSGUSOG2NHE ANBIR 2dziég
mechanisms:
p-n junction in a semiconductor detector Scintillation detector

excitation
p-type Amplified ——ee
silicon [

de-excitation

| ‘ photons
silicon molecule \,\‘\!J

14



Common Detector Type gaseous Detector:

SemiconductorDetector: e.g., AMS Transition Radiation Detector
e.g., AMS [con Tracker :

ey

Fleece Radiator

MAGNET

El— — — —_— —_——_——_— -

One of 20 Layers

00000 00)

\J

Xe/CO,

L1 to L9: 3
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Common Detector Typescintillation Detector

Examples of Plastic Scintillator: Examples of Liquid Scintillator:
AMS Time of FlighfTOF) Counts Target Energy
resolution at
mass

1 MeV

Daya Bay 20 ton 8%

Borexino 300 ton 5%

KamLAND 1000 ton 6%

JUNO Top Tracker JUNO
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Common Detector TypeCherenkovDetector
If the velocity of the particle is greater than the speed of light in the medium, Cherenkov

light is emitted.

AMSRIng Imaging Cerenkov (RICH) detector _
SuperKamiokande
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AMS Is a space version of a precision detector used in accelerators

Transition Radiation Detector (TRD) Upper TOFmeasure Z, E
identify e*, € ) P I
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PhD work
Charge Calibration of AMS Tracker



Undergraduate Research Training at IHEP

JUNO

Measurement of solar hep Neutrino with
JUNO

Yi Jia
Advisor: Yufeng Li, Jun Cao
Xi’an Jiaotong University, Shaanzi, China
Institute of High Energy Physics, Beiying, China

July 30, 2015

Abstract

The Jiangmen Underground Neutrino Observatory (JUNO) is a
multi-purpose neutrino experiment proposed in 2008. In this technical
note, a probability for JUNO to measurement the hep neutrinos has
been explored. By applying the predicted flux in the solar model
BSB05(GS98), the expected spectra for both signal and background
at JUNO can be obtained by integrating the flux at different neutrino
energy. For background, ® B and atmosphere neutrinos are analyzed,
while further backgrounds will be included in the future. Finally, we
show a test of fit to reach the upper bound of hep flux.
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beta NnEXO

FAsm ke AR e (e 2016

Title: Study of the performance of nEXO detector
name: Jia Yi
Supervisor: Wen Liangjian, Zhang Ying

ABSTRACT

nEXO experiment is an update of EXO-200 in the future. It aims to search for
neutrinoless double beta decay (Ovff), thus determining if neutrino is Majorana fermion as

predicted in theory. The study of this paper focuses on the detection of ionized electrons in
nEXO detector, and explore how the strength of electric field in detector impacts the process
of data analysis. First, we can deduce the mathematical form of transform function according

Undergraduate research training is a great way to
prepare for graduate school. You never know, your
advisor might one day become your colleagues!

How to reach us: Talkinface to face is most effective,
but an email is good enough!
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Graduation in Two Years

PHYSICS GRAD STUDENT PROGRESS REPORT

FULL NAME: Jia,Yi
MIT ID: 915897902
ENTRY DATE: 9/1/2016 YEARS AT MIT: 1.7
ADVISOR: Roland, Gunther
SUPERVISOR: Ting, Samuel
RES. AREA: NUPAX
STATUS: Current

BREADTH COURSES
2017SP 8.323 Rel Quantum Field Theory | A
2017SP 8.821 String Theory A
PART I WRITTEN EXAM/
SUBSTITUTIONS
cM ¥8 sm A
EeM M om ¥S

PROGRESS SNAPSHOT

BREADTH COMPLETED
SPECIALTY COMPLETED
WRITTEN COMPLETED

ORAL COMPLETED
THESIS COMPLETED

SPECIALTY COURSES
2017FA 8.811

>

2017SP 8.711

>

ORAL GENERAL EXAM

2017/12 Pass NUPAX

*Note: YS means that the requirement was satisfied by passing the relevant course with at least B+

Passed SM (

One year to take 6 courses

CM ( )
QM( )

Two Breadth courses

QFT ( )|
String Theory ()

Two Specialty courses:

Particle physics
Nuclear physics

One year for research

) and EM
( ) before the courses
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AMS Silicon Tracker Calibration

double-sided micro-strip sensor

n-doped substrate
(300t 1)

The whole tracker system has 2264
sensors assembled in 192 |ladders
totaling ~200k readout channels

X-side strip

Principle of charge measurement:  dE/dx © ZZ (relativistic particles)
X (y)-side strip in each layer is used to measure particle charge.
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Caution on Terminology

Chargdan the context of AM$efers to the electric charge number of a cosirag particle
(atomic numberN ET1X for nucleiH

In the context of JUNO, charge refers to the number of
photoelectrons collected by PMTs energy of neutrinos
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